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In This IssueImportant Development in Neurodegeneration
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Spinocerebellar ataxia type 1 (SCA1) is one of a group of inherited neurodegenerative diseases caused by the expansion
of a trinucleotide repeat encoding a polyglutamine tract in certain proteins. Typically these adult-onset diseases are thought
to be unrelated to abnormalities in development. Serra et al. show that mutant ATXN1 protein—which causes SCA1—com-
promises cerebellar development. Moreover, expression of the mutant protein during development enhances disease
in the adult. This effect appears to be due to destabilization of RORa—a transcription factor critical for cerebellar develop-
ment—by mutant ATXN1. Thus, disrupting a transcriptional program during development may cause the increased suscep-
tibility of adult neurons to mutant ATXN1-induced neurodegeneration.
What DNA Repair Proteins Do at the End
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Telomeres, the natural ends of linear chromosomes, are essential for cellular survival and protect the chromosome ends
from being recognized as damaged DNA. However, it is known that DNA damage proteins and homologous recombination
proteins localize to telomeres and are essential for telomere function. Verdun et al. show that DNA damage and repair
factors act in two stages at telomeres to ensure efficient telomere replication and correct processing of the telomere
ends after replication. The data explain why chromosome ends interact with the DNA damage machinery, and how the
protective structures at the chromosome tips are formed.
A Great LepA backwards in Translation
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The ribosomal elongation cycle consists of a series of reactions that extends the nascent polypeptide chain by one amino
acid. This process is driven by two universal elongation factors termed EF-Tu and EF-G in bacteria. Qin et al. demonstrate
that the extremely conserved LepA protein is a third elongation factor required for accurate and efficient protein synthesis.
Their results suggest that LepA has a unique function during the translocation phase of the elongation cycle, which is when
the tRNA/mRNA complex is shifted on the ribosome by a length corresponding to one codon. Qin et al. propose that LepA
recognizes ribosomes after a defective translocation reaction and induces a back-translocation, thus giving EF-G a second
chance to translocate the tRNAs correctly.
Making Sense (and Antisense) of Meiosis
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Entry into meiosis in budding yeast requires the IME4 gene. Hongay et al.
demonstrate that IME4 expression is controlled by a noncoding antisense RNA. In
haploids, the antisense RNA is constitutively transcribed and blocks IME4 expres-
sion by interfering with IME4 transcription. In diploids, antisense RNA expression
is repressed allowing induction of IME4 and progression into meiosis. This report
identifies a key biological function of antisense transcription of noncoding RNA
and may help elucidate the function of other noncoding antisense RNAs that do
not act through RNA interference pathways.
Ordering the Argonautes
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RNA-interference (RNAi) pathways mediate developmental gene regulation, viral resistance, and the maintenance of
genomic integrity. Argonaute proteins (AGOs) bind to small RNAs and use their sequence as a guide to identify and destroy
the cellular or viral RNA targets. Here, Yigit and coworkers investigate the activities of 27 AGOs found in the worm
Caenorhabditis elegans. Surprisingly, they find that AGOs function sequentially at two different steps in the silencing
process. Upstream AGOs provide specificity to different silencing pathways whereas multiple pathways converge on
the downstream AGOs that are structurally distinct and are rate limiting for silencing.
Two Pronged Attack on Checkpoint Release
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Checkpoints that sense DNA damage or replication inhibition prevent cell-cycle progression through inhibitory phosphor-
ylation of the mitotic activator Cdc25. This phosphorylation allows docking of the 14-3-3 protein, and removal of this protein
from Cdc25 is important for cell-cycle re-entry. To maintain inhibition of Cdc25, Margolis et al. show that the checkpoint
kinase Chk1 phosphorylates and activates a targeting subunit of the phosphatase PP2A. PP2A in turn dephosphorylates
Cdc25 at a site that regulates the interaction between 14-3-3 and Cdc25. Once DNA damage is repaired and replication is
complete, Chk1 does not activate PP2A and the interaction between 14-3-3 and Cdc25 is weakened. More importantly,
mitotic phosphorylation of intermediate filament proteins creates a ‘‘sink’’ for 14-3-3 protein, allowing efficient removal
of 14-3-3 from dephosphorylated Cdc25.Cell 127, November 17, 2006 ª2006 Elsevier Inc. 649
Ubiquitinated p53 Promotes Growth Arrest Genes
PAGE 775
The tumor suppressor p53 is regulated by multiple posttranslational modifications including ubiquitination that drives its
proteasomal degradation. Now, Le Cam et al. identify the E1A-regulated and p53-associated factor E4F1 as an atypical
ubiquitin E3-ligase for p53 that modulates its effector functions without promoting p53 proteolysis. E4F1-dependent
Ub-p53 conjugates are associated with chromatin and their stimulation coincides with induction of a p53-dependent
transcriptional program involved in cell-cycle arrest but not apoptosis. This work reveals that E4F1 is a key posttranslational
regulator of p53 that modulates its effector functions involved in determining alternative cell fates.
Structural Basis of Disulfide Bond Formation
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Disulfide bonds contribute to the folding, maturation and stability of proteins. In
E. coli, an integral membrane protein DsbB, in conjunction with bound quinone, gen-
erates disulfide bonds that are relayed by the periplasmic dithiol oxidase DsbA to
newly exported proteins. Here Inaba et al. determined the crystal structure of the
DsbB-DsbA complex containing endogenous ubiquinone. The authors find that
structural rearrangements in DsbB, upon interaction with DsbA, enable unidirec-
tional and ‘‘uphill’’ electron flow. These results provide a major advance into our
understanding of the mechanism of disulfide bond formation.
ACochaperone to the Rescue in Cystic Fibrosis
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The pathways that distinguish folded and misfolded proteins during transport through the secretory pathway of eukaryotic
cells remain unknown. Using proteomics, Wang et al. reveal that the Hsp90 family of chaperones and cochaperones direct
folding and trafficking of the wild-type cystic fibrosis transmembrane conductance regulator (CFTR) as well as the export-
defectiveDF508 CFTR variant responsible for cystic fibrosis. Interestingly, silencing the Hsp90 cochaperone Aha1 results in
the transport of DF508 to the cell surface. The authors propose that diseases involving misfolded proteins might be cor-
rected by modulating the activity of the chaperone folding environment.
Synaptic Vesicles Fully Covered
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Intracellular membrane traffic moves cargo and membrane components between compartments. Here, Takamori et al.
provide a quantitative characterization of synaptic vesicles as a prototypic transport organelle. The authors constructed
a three-dimensional model at near-molecular resolution that provides a striking view of the arrangement of proteins both
on the surface of the organelle and within the membrane. The model reveals a surprisingly high density of surface proteins
and an abundance of trafficking proteins such as SNAREs, Rabs, and synaptotagmins, thus providing a basis for quanti-
tative models of vesicle docking and fusion.
TRAPPing, Tethering, and Trafficking
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Transport protein particle I (TRAPP I) is a seven subunit vesicle tethering complex
involved in endoplasmic reticulum-to-Golgi trafficking. Here Kim et al. use a combi-
nation of biochemistry, X-ray crystallography, and electron microscopy to gain in-
sight into the function of TRAPP I in vesicle trafficking. Their detailed architectural
analysis supports a model by which TRAPP1 helps select and tether specific
vesicles for fusion with the Golgi. This study provides the most comprehensive
view of a multisubunit vesicle tethering complex to date and insight into how spec-
ificity in membrane trafficking can be achieved via tethering complexes.
More than One Way to Shut off Rhodopsin
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Timely deactivation of G protein-coupled receptors (GPCRs) is crucial for their func-
tion in sensory responses. The fly light receptor rhodopsin is deactivated primarily
by the GPCR regulator arrestin. Here Han et al. report a distinct rhodopsin regulatory
mechanism, in which a CAMTA transcription factor, upon activation by the Ca2+ sensor calmodulin, promotes expression of
an F box protein to facilitate in vivo deactivation of rhodopsin. As many rhodopsin-like GPCRs stimulate intracellular Ca2+
increase, the results suggest that calmodulin/CAMTA may mediate a feedback regulation of GPCR that would help control
Ca2+ levels and prevent cell excitotoxicity.Cell 127, November 17, 2006 ª2006 Elsevier Inc. 651
